Summary. The 
Introduction
The triggering mechanism for the rupture of fetal membranes at term is a multifactorial process since both physical and humoral factors are involved. None the less, premature rupture of fetal membranes with unknown aetiology remains as a major contributory factor in prematurity and perinatal mortality (Zaaijman, 1980) . Several reports dealing with the morphological and physical characteristics of fetal membranes fall short of identifying an overall defect in membranes which rupture prematurely (Danforth, McElin & Stales, 1953; Embrey, 1954; Polishuk, Ben-Sira & Kohane, 1965; Meudt & Meudt, 1967; Lavery & Miller, 1979 ; Al-Zaid, Bou-Resli & Goldspink, 1980a) . However, Artal, Sokol, Newman, Bumstein & Stojkov (1976) reported evidence of a decreased thickness near the rupture site and Parry-Jones & Priya (1976) found a difference in mechanical properties described as 'lower elasticity' near that site.
Collagen is a major source of tensile strength and has been measured quantitatively in fetal membranes. Al-Zaid, Bou-Resli & Ibrahim (1980b) , using the chorioamnion as a unit, found that the total amount of collagen varied little at different sites and between pre-term and full-term membranes. However, Skinner, Campos & Liggins (1981) reported a decrease in the collagen concentration of the separated amnion in prematurely ruptured membranes. Nevertheless, the morphological pattern and arrangement of collagen fibres showed less structural organization as a network as well as an apparent disruption at sites located proximal to the rupture point (Bou-Resli, Al-Zaid & Ibrahim, 1981) . Based on these observations it was thought that the differences may reside in the chemical quality of the collagen rather than its quantity. Therefore, the present study was undertaken with the objective of verifying this hypothesis by directly extracting and quantifying collagen from different anatomical sites of fetal membranes at term.
Materials and Methods
Gestational sacs from full-term normal deliveries were used in the present study. The membranes were teased apart into chorionic and amniotic components and these were rapidly rinsed free of blood, weighed and homogenized with an Ultraturrax in 1 0 M-NaCl/50 mM-Tris adjusted to pH 7-4. Soluble collagens were extracted with the same buffer, followed by 0-5 M-acetic acid and finally with 4-0 M-CaCl2/50 mM-Tris (pH 7-4). Each step was for 72 h at 4°C with continuous shaking as described by Scheck, Siegel, Parker, Chang & Fu (1979) . The extracts were exhaustively dialysed against water, lyophilized and aliquants were hydrolysed in 6 N-HC1. Hydroxyproline concentrations in these hydrolysates were determined by Stegemann's method, using a Technicon autoanalyser as described by Grant (1964) , and the collagen content was calculated by multiplying the hydroxyproline content by (Jackson & Clearey, 1967) .
The collagens from three anatomical sites of the membranes, namely proximal, middle and distal from the placenta, as defined by Al-Zaid et al (1980b) , were solubilized separately from the chorion and amnion. Solubilization was achieved by limited pepsin proteolysis at 4°C for 24 h as described by Rhodes & Miller (1978) and the solubilized collagens were fractionated by increasing NaCl additions to 0-7 m, 1-2 m and 1-8 m in accordance with the procedure of Furuto & Miller (1980) . The precipitated collagen fractions were dissolved in and dialysed against 0-5 M-acetic acid and subsequently lyophilized.
Statistical analysis for differences between the collagen concentrations in the chorionic and amniotic membranes at various sites was done by Student's t test.
Results
The amounts of collagen extracted from term-ruptured membranes are given in Table 1 . Of the proteins extractable sequentially by 1 -0 M-NaCl/50 mM-Tris (pH7-4), 0-5 M-acetic acid and 40 mCaCl2/50 mM-Tris (pH 7-4), collagen accounted for only 1-56 and 1-57% for the amniotic and Table 2 shows that, while the total collagen content of amniotic membranes did not alter signifi¬ cantly with the anatomical site, it linearly decreased in the chorionic membranes as the rupture site was approached. The insoluble fraction remaining after limited pepsin proteolysis was nearly con¬ stant from the three anatomical sites of both chorion and amnion. The collagens solubilized from the distal site of the amniotic membrane were less precipitable with 1-2 and 1-8 M-NaCl than those solubilized from the distal site of the chorionic membrane (Table 3) . However, in view of the large variations in the collagen concentration in chorionic membranes, the differences did not attain statistical significance. Similarly, although increasing amounts of collagens were precipitated at 1-8 M-NaCl from the chorion as the rupture site was approached, the differences were statistically not significant.
Discussion
The present study indicates differences in collagen extractability and possible chain composition between the amniotic and chorionic membranes. Several lines of evidence suggest that certain chemical features of the collagen molecule may play a significant role in the stability of collagen fibres formed in the extracellular space (Uitto, 1979) . In terms of the roles of the chorion and amnion in protective and transport functions, it is therefore understandable that such differences in collagen composition prevail.
On the other hand, the morphological evidence of a change in the connective tissue arrange¬ ments at sites proximal to the rupture area reported by Al-Zaid et al (1980b) (Ibrahim, Bou-Resli, Al-Zaid & Bishay, 1983) .
In conclusion, it is possible that collagenolysis increases with decreased oxygénation of the membranes, probably through destabilization of lysosomes (Artal, Burgeson, Hobel & Hollister, 1979) , the more distal the site is from the placenta. Alternatively, the synthesis of the various collagen chains may have been expressed at different rates, probably determined by the supply of precursors and nutrients which decrease the more distal the site is from the placenta. However, one cannot exclude the possibility that the observed decrease in the collagen concentration as the rupture site is approached could be apparent due to dilution with non-collagen material.
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